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ABSTRACT : 

PROBLEM TO BE SOLVED: To simultaneously provide maneuvering stability and 
comfortableness. 

SOLUTION: A tread surface is provided with transverse grooves having a siping that 
extends in a crossing direction with tire circumferential direction and has 1.5 mm 
or shorter groove width and a large transverse groove that extends in a crossing 
direction with the tire circumferential direction and has 1.5 mm or longer groove 
width. An average length in the tire circumferential direction in a land region 
sandwiched between any adjacent and circumferential transverse grooves is s et to be 
5 mm or longer. At least a part of the tread surface is made of ( shor^fibe^ 
reinforcing rubber material formed by orienting non-metal short fibers with 1-100 u 
average fiber diameter and 0.1-5 mm average l ength substantially vertically to the 
tread surface. ~ 
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NOVELTY - The horizontal groove (4) of width greater than 1 . 5 mm crosses the siping 
of width at most 1.5 mm along the peripheral direction in the tread surface (2). 
The average length of the area which adjoins the horizontal groove, along the 
peripheral direction is at least 5 mm. The non-metallic short fiber (F) containing 
glass or carbon fiber of average diameter and length 1-100 mu m and 0.1-5 mm 
respectively is oriented by short fiber reinforcement rubber material on tread 
surface . 



USE - For dry asphalt road surface. 

ADVANTAGE - Control stability in dry road surface is improved by preventing 
reduction of pattern rigidity of tread surface. Twisting rigidity, wear resistance 
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with respect to the road surface are improved as one portion of tread surface is 
formed using the short fiber reinforcement rubber material. 

DESCRIPTION OF DRAWING (S) - The figure shows the fragmentary sectional view of the 
tread portion. (Drawing includes non-English language text) . 

Tread surface 2 

Horizontal groove 4 

Non-metallic short fiber F 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to th e pneumatic tire for summer which may improve the driving stability in a 

desiccation asphalt road surface etc., controlling aggravation of a degree of comfort. 

[0002] 

[Description of the Prior Art] On general paths, such as a desiccation asphalt road surface, driving stability may improve by 
making the horizontal rigidity of a tire increase. However, on the occasion of the improvement in horizontal rigidity of a tire, the 
rigidity of the hoop direction of a tire will also be raised and it is usually easy to cause aggravation of riding quality. That is, 
driving stability and riding quality are the engine performance of an antinomy. 

[0003] This invention prepares a longitudinal direction slot including SAIPINGU and the transverse groove which are extended 
to the sense which crosses the tire hoop direction established in the tread side. And it sets into the tire for summer which limited 
the average die length of the tire hoop direction of the field inserted into said longitudinal direction slot which adjoins each other 
in a tire hoop direction. It aims at offering the pneumatic tire which may improve driving stability ability, controlling aggravation 
of a degree of comfort on the basis of forming a part of tread side [ at least ] using the staple fiber reinforcement rubber material 
which carried out orientation of the nonmetal staple fiber almost at right angles to this tread side. 
[0004] 

[Means for Solving the Problem] Mileage and a flute width invention according to claim 1 to the sense which crosses a tire hoop 
direction among this inventions in a tread side SAIPINGU 1 .5mm or less, While setting to 5mm or more each average die length 
of the tire hoop direction of the field across which it faces in said longitudinal direction slot which prepares the longitudinal 
direction slot where mileage and a flute width include a larger transverse groove than 1 .5mm in the sense which crosses a tire 
hoop direction, and adjoins each other in a tire hoop direction l-100micro, and average die length are the pneumatic tires 
characterized by the diameter of average fiber forming the nonmetal staple fiber which is 0. l-5mm in said a part of tread side [ at 
least ] using the staple fiber reinforcement rubber material which carried out orientation almost at right angles to this tread side. 
[0005] Moreover, invention according to claim 2 is a pneumatic tire according to claim 1 characterized by said nonmetal staple 
fiber containing glass fiber or a carbon fiber . 
[0006] ' " 

[Embodiment of the Invention] One gestalt of operation of this invention is explained based on a drawing below. The fragmentary 
sectional view of the pneumatic tire of this operation gestalt is shown in drawing 1 , and the development view of a tread side is 
shown in drawing 2 , respectively. In drawing, summer tire for the passenger car s by which the fluting 3 extended to a tire hoop 
direction and the longitudinal direction slot 4 extended to the sense which crosses a tire hoop direction were formed in the tread 
side 2 is illustrated with this operation gestalt. (fn addition, unlike the so-called studless tire which mainly set transit on a 
snow-and-ice way as the main purpose, summer tire means the standard tire constituted by the key objective in transit on an 
asphalt road surfaced 

[0007] A total of four consist of flutings 3a and 3a of the pairs allotted to near and its both sides of the tire equator C in this 
example and flutings 3b and 3b besides the pair allotted to the shaft-orientations outside of fluting 3a of these are prepared, and, 
as for said fluting 3, that to which all are extended by the shape of a straight line to a tire hoop direction is illustrated. As for each 
of these flutings 3, it is desirable for the flute width measured in respect of [ 2 ] the tread where a tire is filled up with normal 
internal pressure to consider [ of the tread touch-down width T W ] as 3 - 5% more preferably 2.5 to 6%, and it is desirable about 
a channel depth to be referred to as 7mm or more, for example according to an old example. The wet grip engine performance is 
maintained by this. In addition, the shape of zigzag and a wave of a fluting 3 etc. may be nonlinear, and it may be extended to a 
tire hoop direction. 

[0008] Moreover, mileage and a flute width G W2 contain 1 .5mm or less SAIPINGU 4b in the sense at which said longitudinal 
direction slot 4 crosses transverse groove 4a with larger mileage and flute width G Wl than 1 .5mm, and a tire hoop direction at 
the sense which crosses a tire hoop direction at this operation gestalt. 

[0009] By this example, as for transverse groove 4a, what inclined to tire shaft orientations is illustrated, an end curving by this 
example to it abbreviation parabolic, while an intersection and the other end are extended across the tread touch-down edge E at a 
tire shaft-orientations outside to inner fluting 3a. This transverse groove 4a is ****(ed) by the tire hoop direction in a 
predetermined pitch. Moreover, the case [ channel depth ] of the tire for passenger cars of this example although the flute width 
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GW1 of transverse groove 4a is at least 1 .5mm or more, for example, 10mm or less, it is preferably set as 8mm or less extent, and 
an upper limit is set [ whether it is comparable as said fluting 3, and ] up more shallowly a little. 

[0010] By forming such transverse groove 4a and said fluting 3, the intermediate block Bl between fluting 3a of said inside, the 
central rib L which follows a tire hoop direction and is extended in between 3 a and fluting 3 a of said inside, and outer fluting 3b, 
and fluting 3b of said outside and outer block B-2 between the tread touch-down edges E are formed in the tread side 2. 
[00 1 1 ] Moreover, said SAIPINGU 4b is formed in said middle, an outer block B 1 , and B-2. To each block B 1 and B-2, that in 
which one SAIPINGU 4b was formed, respectively is illustrated. Said SAIPINGU 4b inclines in said transverse groove 4b and 
reverse sense in this example, and what makes parabolic like said transverse groove is illustrated. 

[0012] And with this operation gestalt, each average die length of the tire hoop direction of the field inserted into the longitudinal 
direction slot 4 containing said transverse groove 4a which adjoins each other in a tire hoop direction, and SAIPINGU 4b is set to 
5mm or more. Field A3-A6 inserted by transverse groove 4a and SAIPINGU 4b as an example is shown in the field Al inserted 
into transverse grooves 4a and 4a as a field inserted into the longitudinal direction slot 4 as shown, for example in drawing 3 (a), 
the field A2 inserted into SAIPINGU 4b and 4b as shown in drawing 3 (b) and drawing 4 (a), and (b) are contained. In addition, 
each field is made into the thing between the touch-down edges E and E, and a fluting 3 is not included. Moreover, since it does 
not have substantial shaft-orientations die length, the notching section 9 grade formed in the central rib L is disregarded. And each 
average die length of the tire hoop direction of each of these fields is set as 5mm or more. That is, transverse groove 4a which sets 
said average die length to less than 5mm, and SAIPINGU 4b do not exist. 

[001 3] Generally, with the studless tire which mainly runs a snow-and-ice way etc., many transverse grooves and SAIPINGU are 
formed and said average die length raises the driving stability in a desiccation asphalt road surface by this invention to being set as 
smallness rather than 5mm by setting this to 7mm or more more preferably 5mm or more. In addition, when said average die 
length is less than 5mm, it becomes difficult to improve the driving stability in a desiccation asphalt road surface. 
[0014] Moreover, the average die length of the tire hoop direction of each of said field is measured as follows. For example, in the 
case of drawing 3 (a), a field Al is equally divided into six by n division into equal parts and this example at tire shaft 
orientations. Like drawing 3 (a), measure the die length L0 of the tire hoop direction of a field Al - L6 in seven measuring points 
of 0-6, and total (L0+L1+L2+L3+-+ Ln) of the die length is **(ed) in a several n (this example 7) measurement part. The average 
die length Lai of the tire hoop direction of this field Al can be found. In drawing 3 (b), it can measure similarly, and the average 
die length La2 of the tire hoop direction of a field A2 can be found. 

[0015] Here, although said n is based also on the configuration of the longitudinal direction slot 4, it is [ three or more ] more 
preferably good [ n ] to or more 5 set as ten or less. Moreover, the die length of the tire hoop direction of each field is measured as 
die length of the tire hoop direction between the groove edges which face across said field. Moreover, in the case of drawing 4 (a), 
about outer block B-2, it divides into field A3 and A4, each field A3 and A4 are measured as mentioned above, respectively, and 
the average die length La3 and La4 of field A3 and the tire hoop direction of A4 is found. Moreover, also about the intermediate 
block Bl of drawing 4 (b), it divides into field A5 and A6, and the average die length La5 and La6 of field A5 and the tire hoop 
direction of A6 is found. In addition, since it is not inserted into the longitudinal direction slot 4, the field shown in drawing 4 (b) 
with Sign Z is not measured. And as for each fields A1-A6, said average die length Lal-La6 of a tire hoop direction is more 
preferably set as 7mm or more by each 5mm or more. 

[0016] Next, at least, the pneumatic tire 1 of this operation gestalt forms using the staple fiber reinforcement rubber material Gl 
of the road surface and the tread side 2 to ground of the tread side 2 which carried out orientation of the nonmetal staple fiber F 
for the whole region almost at right angles to this tread side 2 mostly, as this operation gestalt shows a part to drawing 1 . such 
staple fiber reinforcement rubber material Gl for example, the ratio (E1/E2) of the tire radial complex modulus El and the 
complex modulus E2 of a tire hoop direction - 1 - size - more - desirable 1 - size -- and it can take still more preferably for 
1 .2-3.5 four or less. It means that the above-mentioned staple fiber reinforcement rubber material Gl of this may improve the 
rigidity over the direction of torsion between the belt layer 7 and a road surface, and is connected with driving stability and 
wear-resistant improvement about the performance-traverse ability of a tire. Moreover, the staple fiber reinforcement rubber 
material Gl can also control aggravation of a degree of comfort by the ability suppressing low the rigidity of the tire hoop 
direction which influences greatly as compared with tire radial rigidity to a degree of comfort. 

[0017] In addition, while constituting from this operation gestalt including the wing rubber 5c and 5c with which covered these 
edges on both sides and cap rubber 5b which is allotted to the outside of base rubber 5a located in the tire radial inside and this 
base rubber 5 a in the tread rubber 5 allotted to the tread section, and forms the tread side 2 was matched, cap rubber 5b is formed 
using said staple fiber reinforcement rubber material Gl . Moreover, each of base rubber 5a and wing rubber 5c is formed from 
the rubber material G2 which does not contain the nonmetal staple fiber F. moreover, the carcass 6 with which said tread rubber 5 
makes the fram£ofa_tire - a hoop - it is arranged on the tire radial outside of the belt layer 7 which carries out a bundle. 
[0018] Said(^t^^b^einforcement rubber material Gl consists of 2 - 40 weight ****** in th e nonmetal staple fiber F which 
has a predetermined configuration in the rubber base material 100 weight sectio n. As said rubber base material diene system 
rubber is desirable , and one sort, such as natural rubber, polyisoprene rubber, styrene butadiene rubber, butadiene rubber, 
chloroprene rubber, and acrylonitrile-butadiene rubber, or two sorts or more can more specifically be blended and used, for 
example. 

[0019] Moreover, quality of non-equipments, such as boron besides the organic substance, such as nylon, polyester, aramid, 
rayon, Vinylon, aromatic polyamide, a cotton, cellulosic resin, and crystalline polybutadiene, glass fiber, and a carbon fiber, is 
mentioned, and said nonmetal staple fiber F can also use these combining two or more sorts, even if independent. In addition, 
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since there is a possibility of damaging a road surface, in a metal staple fiber, it is not desirable, high elasticity also in the 
semantics which improves said torsional rigidity of the tread side 2, and raises driving stability more preferably especially, such as 
glass fiber and a carbon fiber , - the thing of 50-1000GPa more specifically has the desirable modulus of elasticity in tension of 
hber. In addition, surface treatment required in order that the nonmetal staple fiber F may raise an adhesive property with a rubber 
base material etc. may be performed. 

[0020] Moreover, it is desirabl e 2 - 40 weight section and to make the loadings of the nonmetal ^taple ) ^ibe^ F into 2 - 28 weight 
section more preferably to said rubber base material 100 weight section. When the nonmetal stapIeTmerTcannot fully raise 
performance-traverse ability in a snow-and-ice way but exceeds 40 weight sections conversely under in 2 weight sections, there is 
an inclination for the crack-proof nature of rubber etc. to fall. 

[0021] Moreover, the nonmetal staple fiber F requires that th e diameter of average fiber should be [ 1-lOOmicro, and average die 
Jength ] 0. 1 -5mm The effectiveness that the diameter of average fiber of the nonmetal staple fiber F raises the torsional rigidity of 
the tread side 2 according that the die length of less than 1 micro or the nonmetal staple fiber F is less than 0. 1mm to the nonmetal 
staple fiber itself falls, the nonmetal staple fiber F becomes it large conversely that the diameter of average fiber is [ size or die 
length ] size from 5mm in lOOmicro too much, an adhesive property with rubber falls, and abrasion resistance and crack-proof 
nature fall. 3-50micro, and its die length have [ the diameter of average fiber of the nonmetal staple fiber 5 ] especially the thing 
more desirable than this viewpoint set to 0. 1 -3mm. 

[0022] Moreov er, as for the staple fiber reinforcement rubber material Gl , it is desirable to make more preferabl y 50-75 degrees 
of durometer A(hardness)into 60-65 degrees. Thereby, effective driving stability and an effective degree of comfort are secured at 
the time of transit of a desiccation asphalt road surface. In addition, with "durometer A hardness", it considers as the rubber 
hardness by the durometer type A based on JIS-K6253 , and it measures so that it may become the hardness of the thickness (tire 
radial) of said staple fiber reinforcement rubber material G 1 . 

[0023] Moreover, as for this nonmetal staple fiber F, orientation of that most (for example, 90% or more ) is carried out at the 
include angle of 40-90 degrees to the tread side 2 in that die-length direction. By this, the tire radial complex modulus El can be 
raised, without raising the complex modulus E2 of a tire hoop direct ion. In addition, as an approach of obtaining the tread rubber 
which carried out orientation of the nonmetal staple fiber b l in this way, as shown, for example in drawingQ(a)^ a calendering roll 
r can be used. When strip processing of the rubber ingredient m which is not vulcanized [ with which the pre3etermined chemical 
required for vulcanization shaping besides a rubber base material and the nonmetal staple fiber F etc. was blended if needed ] is 
carried out with calendering rolls r and r so that it may be well-known, t he die-length direction of the nonmetal stapl e fiber F 
_meets a rolling, direction X . - 
[ [0024] And it can deal in the staple fiber reinforcement rubber material Gl which carried out orientation of the nonmet^Lstaple 



\ fiber F to the rolling direction and th e right-angled Z direction^ by)f olding up this rubber sheet j rolled out like drawingg(a)^ 
J carrying out a laminating, and forming in predetermined wie^And this rubber matenal Gl is used so that said Z direction may 
\ turn into the tire radial. In addition, as shown in drawmg^KTO while carrying out the laminating of the rubber sheet j which 
carried out orientation of the nonmetal staple fiber F to the rolling direction in that thickness direction, it is possible t o cut this 
layered product J in respect of f P ] being right-angled with the direction of orientation of the nonmeta l stapl e fiber F , and to deal 



in the staple fiber reinforcement rubbermaterial Gl . And as shown in drawing 6 , while castmg raw "tire covering using the tread 
rubber 5 which stuck base rubber 5a, wing rubber 5c, etc. if needed, the pneumatic tire 1 which maintained said orientation can 
^ be manufactured by vulcanizing this raw tire covering. 
[0025] 

[Example] Summer tire for passenger cars (size: 205 / 65R 1 5) which has drawing 1 , the basic structure shown in drawing 2 , and 
a tread pattern was made as an experiment (examples 1 and 2), and it evaluated about the driving stability in a desiccation asphalt 
road surface, a degree of comfort, abrasion resistance, a manufacturing cost, road surface damage nature, etc. Moreover, for the 
comparison, a prototype was built also about the tire besides this invention - a nonmetal staple fiber is not included - (the 
conventional example, examples 1 -5 of a comparison), and the engine performance was compared. In addition, the rubber base 
material was considered as combination of the natural rubber 60 weight section and the polybutadiene rubber 40 weight section, 
and added the chemical required for vulcanization. Moreover, the example 4 of a comparison contains the part from which the 
average die length of the field inserted into a longitudinal direction slot is set to less than 5mm. The contents of a test are as 
follows. 

[0026] After carrying out rim **** of the <driving stability^ sample offer tire at the rim (6 1 / 2x1 5) and being fill up with 
internal pressure 200kPa, four flowers of 2000 cc displacement rear drive vehicle be equipped, and only the driver got on, it ran 
the dry asphalt road surface of a tire test course, and the characteristic display which set the conventional example to 100 by 
organic functions evaluation of a driver estimated the property about the grip at the time of handle responsibility, a feeling of 
rigidity, and revolution etc. Excelling in driving stability is shown, so that a numeric value is large. 

[0027] It is the characteristic display which performs organic-functions evaluation about a feeling of GOTSUGOTSU, pressure 
from below, and damping, and sets the conventional example to 100 like the <degree-of-comfort> above on the level difference 
way of a dry asphalt road surface, a bell JASO way (road surface of a stone pavement), a BITTSUMAN way (road surface which 
covered with the pebble), etc., and the one where a characteristic is larger is good. 

[0028] Using the car of the same conditions as the <wear-resistant> above, it is made to run a general path and a highway a total 
of 3000km, the average channel depth of a fluting is measured, and it is expressing as the characteristic which sets the 
conventional example to 100. It is shown that abrasion resistance is highly good so that a numeric value is large. 
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[0029] The characteristic which sets the conventional example to 100 estimated the manufacturing cost per <manufacturing-cost> 
tire. It is shown that a manufacturing cost is smallness, so that a numeric value is small. 

[0030] The sample offering tire was installed in the rotating type labeling testing machine equipped with the turntable which 
carried out asphalt construction of the <road surface damage nature> transit side (2450Ns of loads), and while making it run a tire 
by rotating said turntable by rotational-speed 10 km/h, the abrasion area of the asphalt of a turntable was measured. Evaluation 
was worn out rather than "O" and the conventional example in what does not have this and a substantial difference on the basis of 
the abrasion area of the conventional example, and evaluated as V what has a large area. The result of a test is shown in Table 1 . 

[0031] 





m 


i 

"5! «o Ij i> 

?< — m 


CD 
OQ 


t>- 
rl 


o 

CO 


LO 
Oi 




CO 

n 


(Si 


| CD M QQ 

i h § to 


LO 
i— < 


O 


LO 


o> 


V 


CO 


CSJ 

El 


D co M co 
V ran <o 


co 
o 
1— \ 




CO 

o 

< 




n 


I 




T «> <*\ <» 
P< ^ A <o 

& ^ 


CO 

o 

1 


CO 


oo 
o 


o 


r> 




S3 


T >\ CO 

P< oo A to 


CO 

o 

•—4 


o 


CO 

o 

1— 1 


LO 

<x> 


w 


i 


M 


—> •hi m 


o 
o 

f-H 


o 
o 

f— 1 


o 
o 


o 


O 




CSJ 

M 


£ ■* m v> 


lo 

i-H 


o 
o 


lo 
o 

T— 1 


CO 
CD 


o 


I 


s 


^ «*> 

P CO |ffl CO 

8 


o 


o 


o 

f— 1 


LO 


o 






o 

* 8 














B 
1 

V 
,v 

^ 


^ */ 

si® 

X ^ 

^lil? rl 
_i * » • • 




s 

IK 




K 

s 








J- 











1 I 

CM CN3 




i 

V 

V 
K 

h A ^ 
K D | 

^ 4> K 



4 of 5 



3/10/05 1:07 PM 



http7/www4 .ipdl.ncipi .go jp/cgi-bin/tran_web_cgi_eije 



[0032] The thing of an example can check improving driving stability as a result of a test, controlling the fall of a degree of 

comfort. 

[0033] 

[Effect of the Invention] As mentioned above, by having set to 5mm or more each average die length of the tire hoop direction of 
the field inserted into the longitudinal direction slot which adjoins each other in a tire hoop direction, the pneumatic tire of this 
invention prevents the fall of pattern rigidity of a tread side, and may improve the driving stability in a dry road surface. Moreover, 
without raising the hoop direction rigidity of a tread side too much, since a part of tread side [ at least ] is formed using the staple 
fiber reinforcement rubber material containing the staple fiber by which orientation was carried out almost at right angles to this 
tread side, moreover torsional rigidity, abrasion resistance, etc. to the road surface of a tread side are raised, and it gets. By this, 
driving stability of the pneumatic tire of this invention improves, without spoiling a degree of comfort. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] Mileage and a flute width to the sense which crosses a tire hoop direction in a tread side SAIPINGU 1 .5mm or less, 
While setting to 5mm or more each average die length of the tire hoop direction of the field across which it faces in said 
longitudinal direction slot which prepares the longitudinal direction slot where mileage and a flute width include a larger 
transverse groove than 1 .5mm in the sense which crosses a tire hoop direction, and adjoins each other in a tire hoop direction The 
pneumatic tire characterized by the diameter of average fiber forming the nonmetal staple fiber l-100micro, and whose average 
die length are 0. l-5mm in said a part of tread side [ at least ] using the staple fiber reinforcement rubber material which carried 
out orientation almost at right angles to this tread side. 

[Claim 2] Said nonmetal staple fiber is a pneumatic tire according to claim 1 characterized by including glass fiber or a carbon 
fiber. 



[Translation done.] 
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